AU 



PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
C07D 207/48, 209/42, A61K 31/40 



Al 



(11) International Publication Number: WO 96/33171 

(43) International Publication Date: 24 October 19% (24.10.96) 



(21) Internationa! Application Number: PCT/EP96/0 1 642 

(22) International Filing Date: 19 April 1996 (19.04.96) 



(30) Priority Data: 

MI95A0O0812 



21 April 1995 (21.04.95) 



IT 



(71) ApplieanLs (for all designated Slates except US): ISTTTUTO 

SUPERIORE DI SAN IT A [IT/IT]; Viale Regina Elena, 
299, I 00161 Roma (IT). UNIVERSITA 1 DEGL1 STUDI 
OI CAGLIARI [IT/IT]; Via Universita, 40, 1-09124 Cagliari 

(IT). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): ART1CO, Marino [IT/IT]; 
Via Egidio Negri, 64, 1-00128 Roma (IT). MASSA, Silvio 
[ITTTJ; Via Vincenzo Tangorra, 1, 1-00191 Roma (IT). 

.>li~ * i ixl/ijuuiu [i j ' i i j, via owVcSuC II, 30, 1-00167 

Roma (IT). LOI, Anna, Giulia [IT/IT]; ViaJe Trieste, 61, 
! -09123 Cagliari (IT). DE MONTIS, Antonella [IT/IT]; Via 
Macchiavelli, 101, 1-09131 Cagliari (IT). LA COLLA, Paolo 
[IT/IT]; S trad a Poggio dei Pini, 5a, 1-090 1 2 Capoterra (17*). 

(74) Agent: GERVASI, Gemma; Notarbartolo & Gervasi S.r.l.. 
Viale Bianca Maria, 33, 1-20122 Milano (IT). 



(81) Designated States: AL, AM, AU, AZ, BB, BG, BR, BY, CA, 
CN, CZ, EE, GE, HU, IS, JP, KE, KG, KP, KR. KZ. LK, 
LR, LS, LT. LV, MD, MG, MK, MN, MW, MX, NO, NZ, 
PL, RO. RU, SD, SG, SI, SK, TJ, TM, TR, TT, UA.Ug] 
US, UZ, VN, ARIPO patent (KE, LS, MW, SD, SZ, UG), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TMX 
European patent (AT, BE, CH, DE, DK, ES, FI, FR, GB 
GR, IE, IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ 
CF, CG. CI. CM. GA. GN, ML, MR, NE, SN. TD, TG). 



Published 

With international search report. 



(54) Title: 1H-PYRROL-1-YL AND 1H-INDOL- 1 -YL ARYL SULPHONES. PROCESSES FOR TlfEIR PREPARATION AND USE 
FOR HtE THERAPY OF HIV- 1 INFECTIONS 

(57) Abstract 

This invention relates to new IH-Pyrrol-l-yl and IH-IndoI-l- 
yl Aryl Sulphones of Formula (I) that may by useful in the medical 
therapy of retrovirus infections and in particular of HIV- 1 infections. 
The compounds reported herein may be used alone or in combination 
with other an ti retroviral compounds, preferably chosen among 
reverse transcriptase, inhibitors such as, for example, nucleoside 
analogues, wherein: R 1 - NO2, NH 2l halogen. NHCH 2 Z(Z - H, 
alley!. arU. he ternary l!. NHCOW r\V - H. alkvl. arvl. heteroarvl); 
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1H-PYRR0L-1-YL AND 1H-IND0L-1-YL ARYL SULPHONES, PROCESSES 
FOR THEIR PREPARATION AND USE FOR THE THERAPY OF HIV-1 
INFECTIONS. 

TECHNICAL FIELD 

This invention relates to new IH-Pyrrol-l-yl and IH-Indol- l-yl Aryl Sulphones that 
may be usefull in the medical therapy of retrovirus infections and in particular of HIV-1 
infections. 

BACKGROUND ART 

Viral infections represent health problems whose solution depends on the development 
of vaccines and/or selective antiviral drugs, i.e. drugs that inhibit the multiplication of 
viiuscs without intending with the giuwth of normal ceils. 

Among viral infections, the AIDS pandemic has nsed widespread concern and, 
following the identification of human retroviruses as its causative agents, several targets 
susceptible of selective inhibition have been identified in the multiplication cycle of 
human immunodeficiency viruses (HIV). One of these targets is the reverse transcriptase 
(RT), a virus-coded enzyme that can be inhibited by two different groups of compounds. 
The First group consists of nucleoside analogues such as 3'-azido-3 , -deoxythymidine 
(AZT), 2\3'-dideoxyinosine (ddl), 2\3'-dideoxycytidine (ddC), 2\3 , -didehydro- 
2\3'-dideoxythymidine (D4T) which, upon activation bv cellular kinases, compete with 
natural substrates and efficiently inhibit the reverse transcription of both HIV-1 and 
HTV-2. Compounds of this group have been described by Mitsuya et ai, PNAS 82, 
7096-7100, 1985; Yarchoan ct aL, Science 245, 412-415, 1989; Mitsuya ci a!., PNAS 
83, 191 1-1915, 1986; Lin. et a/., Biochem.Pharmacol. 36, 2713-2718, 1987. 
The second group comprises non-nucleoside RT inhibitors (NNRTI) such as l-[(2- 
hydroxy-ethoxy) methyl ]-6-phenylthio)thymine (HEPT). tetrahvdroimidazo-[4.5, 1 - 
;-t]-[l-4j-benzodiazepine-2(L//)-one and thione (T1BO). 6. 1 1 -dihydro ■- 1 1- 
cyci()pn^py|-4-methvidipvrid(>-f2-^-b:2\3 , -ej-[l,4]-dia7epin-6-()ru* (ncviparinc). 
bis-heteroaryl-piperazine (BHAP), which do not need activation bv cellular enzymes, 
do not compete for the dNTP substrate site and specifically inhibit the multiplication ot 
[{IV- 1 but neither of HIV - 2 nor ot other retro, RNA or ON A viruses. Compounds of 
:;us uroup navr :>een described by Miyasaka et u!., j. Nkd. ( hci:i ; 2. 250" , -2.^()'J. I :i H { K 
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Pauweis et ai y Nature 343, 470-474, 1990; Merluzzi et aL, Science, 250, 1411-1413, 
1990; Romero et a/., PNAS, 88, 8806-8810, 1991. 

The development of toxicity, which is a major problem with the nucleoside analogues, 
and the emergence of resistant mutants, which is of major concern with the NNRT1, are 
5 the most significant clinical limits of the above RT inhibitors. For this reason, the search 

for new antiviral compounds and the development of suitable therapeutic strategies 
aimed at reducing toxicity and preventing drug resistance is still a priority in the Gght 
against AIDS. 
SUMMARY 

10 This invention relates to new compounds of general formula (i) 




wherein: 

R ! = NO : , NH 2 , halogen, NHCH.Z (Z = H, alkyl, aryl, heteroaryl), NHCOW (W = H, 

aikvi, aryl, heteroaryl); 
R" - H, halogen; 

R' = R 4 = H, NO : , NH : , CH 3 , halogen; 

R - H, (2) COX, (3)-COX, (X = OR, alkyl, aryl, CC1„ N(alkyl : )K R = alkyl, 
c vcioalkvl, arvl, aryimethyl; (2)-CONHY (Y= H, alkyl, aryl); 
K° - H. haioeen. NO : , NH : , OCH,; 
A = H. phenyl. 

K = H. CHO, CH : NCTl t! , CH : NC 4 H 8 NCH, 

The compounds of the invention may be use full in the therapy of retrovirus infections, 

,:u] in iMMn'ukn ot 1 II V- 1 They mav he used alone or m combination vvitn nther 
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antiretroviral compounds, such as reverse transcriptase inhibitors and, in particular, 
nucleoside analogues. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figures 1 A and IB represent the behaviour of p24 antigen by various types of treatment. 
Figures 2A and 2B represent the behaviour of HIV-1 gag sequences by various types of 
treatment. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention allows to circumvent the prior art limits through the use of 
compounds of general formula (I) 




(I) 



wherein: 

R 1 = N0 2 , NH 2 , halogen, NHCH : Z (Z = H, alkyl, aryl, heteroaryl), NHCOW (W = H, 
alkyl, aryl, heteroaryl); 
R 2 = H, halogen; 

R 3 = R" 1 = H, NO : , NH : . CH,. halogen; 

R 5 - H, (2)-COX, (3)-COX, (X - OR, alkyl, aryl, CC1 3 , N(alkyl 2 )); R - alkyl, 
cycloalkyl, aryl, arylmelhyi; (2)-CONHY (Y= H, alkyl, aryl); 
R 6 = H, halogen, NO : , NH : . OCH,; 
A = H, phenyl. 

K = H, CHO, CH : NC<H U , CH ? NC 4 H 8 NCH, 

Compounds of formula (I) and their chemical and physical charctenstics are reponed in 
tables 1 and 2, respectivelv. 

C impounds of general formula ( \ ) may be prepared bv (he processes described below. 
Nitroaryl pyrrolyl sulfones 1-35 were synthesized by reaction of respective 
benzenesulfonyl chlorides with alkyl pyrroie-2-carboxylates and 2-acetylpyrrole in the 
presence of potassium rm-butoxide and 18-crown-6 (Scheme 1). 
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X = OR. alkyl. aol CQ 3 . CONfalkyth . 

R = alkyl. cycioeikyl, anl arylmethvl; 

Y = H, alkyl, aryl; 

Z = H. alky l. aryl. beietoalkyl; 

W - H. alkyl. ary l. hrteroaryl. 

k = aio.auoM. 
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Nitroaryl indoly] sulfones 79-83 were obtained by phase transfer- react ion of respective 
benzenesulfonyl chlorides with indole or ethyl indole-2-carboxylate in the presence of 
/i-tetrabutylammonium hydrogen sulfate in benzene - aqueous 50% potassium 
hydroxide medium (Scheme 2). 



Scheme 2 




Fc. Cl^COOH 
(Ri = N0 2 ) 




X ^ H.a.N0 2 .Oai,,NH a ; 

Y = \l COOR. CONHj, CONHR, COR; 

R = H, alkyl. aryl. arylmcthyl. 
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6 

Displacement of tnchJoromethyl group of l-(2-nitrobenzenesulfonyl)-2- 
trichloroacetyl-lH-pyrrole by amines afforded the corresponding amides 62-66. 
Iron powder reduction of nitro derivatives in glacial acetic acid by heating at 60*C for 2 
h furnished the related anilines 36-61, 67-71 and 84-88. 
5 Reaction of ethyl l-(2-arnino-5-chloroben7xnesulfonyl)-lH-pyrrole-2-carboxylate 
with formaldehyde in the presence of sodium cyanoborohydride in methanol- 
hydrochloric acid afforded the required N-methyl derivative 76. In a similar way were 
prepared the N-alkyl derivatives 75, 77 and 78. 

Amides 72-74 were obtained by refluxing l-(2-amino-5-chlorobenzenesulfonyl)-lH- 
10 pyrrole-2-carboxylate with acyl chlorides in pyridine (73 and 74) or by treating with 
aceto formic anhydride (72). 

The processes for the preparation of the compounds according to the present invention 
are illustrated by the following examples. 
Example 1 

15 Condensation of arylsulfonyl chlorides with l//-pyrrole-2-airboxylic esters and 2- 
acetylpyrrole. Methyl l-(2-NitrobenzeDesuIfonyl)-li/-pyrrole-2-carboxylate. 

A solution of 2-methoxycarbonyl-Ltf-pyrrole (12.50 g, 0.10 mol) in dry THF (210 mL) 
was added dropwise to a well-stirred mixture of potassium rm-butoxide (13.46 g, 0.10 
mol) and 18-crown-6 (2.83 g, 0.01 mol) in the same solvent (210 mL). After 15 min the 
20 suspension was cooled on an ice-bath and then treated by dropping with a solution of 2- 
nitrobenzenesulfonyl chloride (22.16, 0.10 mol) in dry THF (210 mL). Stirring was 
continued at room temperature for 3.5 h, then the mixture was concentrated to a small 
volume and the residue was shaken between ethyl acetate and water. The organic layer 
was separated, washed with bnne and dried. Removal of the solvent furnished the crude 
product which was purified by chromatography on alumina (chloroform). Yield 58%, rnp 
143Tft()liie.ne.cyciohe^ane). * H-NMR (DMSO-d^): n 3.61 K 3H>. h.56 [\. Ml), 7.26 
(m, 1H), 7.75-S.05 (lTL 4H), 8.16 ppm (dd, 1H). IR: v 1720 cm ' 1 (CO). Anal. 
C12M10N2O6S (310.28) C. H, N, S. 



WO 96/33171 



PCT7EP96/01642 



Example 2 

Condensation of benzenesulfonyl chlorides with indole and ethyl 2- 
indolecarboxylate. l-(2-Nitrobenzenesulfonyl)-l//-indole. 

50% KOH (20 mL) was dropped while stirring into a solution of indole (234 g, 0.02 
mol) and n-tetrabutyl ammonium hydrogen sulfate (0.68 g, 0.002 mol) in benzene (40 
mL). After 5 min a solution of 2-nitrobenzenesulfonyl chloride (4.43 g, 0.02 mol) in 
benzene (20 mL) was added dropwise. Reaction was stirred at room temperature for 1 h. 
Every 20 min was added 2-mtrobenzenesulfonyl chloride (2.21 g, 0.01 mol) in the same 
solvent (10 mL). The mixture was diluted with water and the organic layer separated, 
washed with brine and dried. Removal of the solvent gave the crude product which was 
purified by passing through an alumina column (chloroform). Yield 93%, mp 98-1WC 
(toiuene/cyciohexane). ^-iVMR (CDClj); 6 6.74 (d, IK), 7.22-7.38 (m, 211), 7.54- 
7.78 (m, 6 H), 7.85 ppm (m, 1H). Anal. C14H10N2O4S (302.30) C, H, N, S. 
Example 3 

Reduction of nitro group into amino. l-(2-Amino-4-chiorobenzenesuifonyl)-l//- 
pyrrole. 

Iron powder (5.2 g) was added over a period of 15 min to a stirred solution of l-(2- 
nitro-4-chlorobenzenesulfonyl)-lH-pyrrole (5.00 g T 0.017 mol) in glacial acetic acid 
(50 mL) while heating at 60 - C, then the mixture was maintained at 60*C for 2 h. After 
evaporation of the solvent, the residue was shaken between ethyl acetate and water. 
Orgamc extracts were separated, washed with brine and dried. The residue was purified 
on alumina column (chloroform). Yield 83%, mp 167-168*C (toluene/ligroin). l U- 
NMR (DMSO-d6): 6 6.31 (l, 2H), 6.58-6.65 (m, 3H), b.88 (d, 1H), 7.38 (1, 2H), 7.65 

ppm (d, 1H). IR: v 3380. 3480 cm" 1 (NH2). Anal. C10H0CIN2O2S (256.71) C, H, N, 
CI, S. 

Example 4 

Alkylation of aminosters. l-(2-MethylaminobenzenesuJfonyi 1- I//-pyrn>le. 

NaBH3CN (0.32 g, 0.005 mol) Was carefully added into a mixture of l-(2- 
aminobenzenesulfonylhlH-pyrrole (LOO g, 0.0045 mol), 37~n aqueous formaldehyde 
10.4 mL), AN HCI ■' CH3OH 1:1 (0.74 mL), methanol (IS ml ), then reaction was stirred 



WO 96/33171 



8 



PCT7EP96/01642 



at room temperature for 36 h. After concentration to a small volume the mixture was 
extracted with chloroform, washed with 5% NaHC03, then with brine and dried. 
Removal of the solvent furnished a residue which was purified on alumina column 

(dichloromethane/petroleum ether 1:1). Yield 45%, mp 134'C (ligroin). *H-NMR 
(CDCI3): 6 2.87 (d, 3H), 6.15-6.35 (m, 3H), 6.67 (m, 2H), 7.15 (t, 2H), 7.40 (m, 1H), 

7.72 ppm (dd, 1H). IR: v 3440 cm" 1 (Nil). Anal. Ci 1H12N2O2S (236.28) C, H, N, S. 
Example 5 

Acylation of aminosters. Example. Ethyl l-(2-Acetamido-5-chloro- 
benzenesu]fonyl)-l//-pyrrole-2"carboxyiate. 

0 Acetyl chloride (1.17 g, 0.0148 mol) was dropped into an ice cooled solution of l-(2- 
amino-5-chlorobenzenesulfonyl)-lH-pyrrole-2-carboxylate (1.00 g, 0.003 mol) in dry 
pyridine (10 mL), the reaction was refluxed overnight. After cooling mixture was poured 
on crushed ice, made acid with 12N HC1 and shaken with ethyl acetate. Organic layer 
was separated, washed with brine and dried. After evaporation of the solvent, the crude 
product was purified on silica gel column (chloroform). Yield 84%, mp 119-121'C 

(cyclohexane). *H-NMR (CDCI3): 6 1.26 (t, 3H), 2.23 (s, 3H), 4.18 (q, 2H), 6.36 (t, 
1H), 7.09 (m, 1H), 7.43-7.55 (m, 2H), 7.71 (m, 1H), 8.42 (d, 1H), 9.47 ppm (br s, 1H). 
IR: v 1650, 1720 (CO), 3250 cm- 1 (NH). Anal. C15H15CIN2O5S (370.80) C, H, N, CI, 

S. 

BIOLOGICAL ACTIVITY 

In order to describe the usefuilness of compounds of formula (I) for the treatment of 

infections caused by retrov iruses, herein will be presented the results of experiments 
aimed at evaluating: 

• potency, selectivity, spectrum and mode of anti-HIV activity; 

• cytotoxicity for normal human cells; 

• efficacy in suppressing the HIV-1 infection in long-term cultures. 
C ompounds were solubilized in DMSO at an initial concentration of 100 mM and then 
were serially diluted in RPM1 1640. 

The following cell lines were used in cytotoxicity and antiviral assays: C8166 and MT- 
4. human CD4* T-cell lines purchased from the American Type Culture Collection 

lATCC). Cells were pewn ::i KPMI- 1 <i4'» ntcdium M:pplemenied with !U r T F'CS. I MO 
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units/mL penicillin and 100 /ig/mL streptomycin. The cultures were incubated at 37 *C 
in a humidified, 5% C0 2 atmosphere. The absence of mycoplasma contamination was 
checked periodically by the Hoechst staining method. 

Human immunodeficiency viruses typc-1 (HIV-1, III B strain) and type 2 (HIV-2, 
CBL-20 and ROD strains) were obtained from the supernatant of persistently infected 
H9/III B and CEM cells, respectively. Additional laboratory strains (MN, RF and 105/F, 
the latter an AZT-resistant strain) and a clinical isolate (CAMAS) were used. The HIV 
stock solutions were titrated in C8166 cells and kept at -80 *C until use. 
Anti-HIV activity, spectrum and mode of action. 

The activity of compounds against the HIV-1 multiplication in acutely infected cells 
was based on inhibition of the virus-induced cytopathogenicity (CPE) in MT-4 cells. 
Briclfly, 50 jA. of culture medium additioned of 10% FCS and containing IxlO 4 MT-4 
cells were added to each well of flat bottomed microtitre trays containing 50 /zL of 
medium without or with serial concentrations of the test compounds. 20 of a viral 
suspension were then added to give 100 CCID 50 /welI. After 4 days incubation at 37 *C, 
the number of viable MT-4 cells was determined by the 3-(4,5-dimethylthiazol-2-yl)- 
i5-diphenyl-tetrazolium bromide (MTT) method (Pauwels R. et aL, J. Virol. Meth. 20, 
309-321, 1988). Alternatively, cell-free culture supernatants were assayed by the HTV- 
1 p24 antigen enzyme-linked immunosorbent assay (ELISA, Abbott). Cytotoxicity of 
compounds was evaluated in parallel with their antiviral activity and was based on the 
viability of mock-infected cells, as monitored by the MTT method. As shown in Table 
3. representative compounds of the invention were found non-cytotoxic for MT-4 cells 
at concentrations higher than 100 uM (see CC< 0 column). Many of them were active 
against the HIV-1 multiplication at concentrations ranging from 1 to 20 {M (see EC 50 
column), whereas five compounds turned out highly potent showing EC 50 in the 
submicromoiar range. 

In order to determine whether these compounds were targeted at the RT, they were tested 
against the HIV-1 recombinant reverse transcriptase frRT). Assays were performed at 37* 
for 30 mm. in a 50 /iL reaction mixture containing 50 mM Tris-HCl (pH 7.8), 1 mM 
dithiothreitol, 80 mM KG, 6 mM MgCI 2 , 0.1 mg/mL BSA, 10 mM [ V H]-UTTP (1 Ci/mmol), 
0.05 OD M umts/mL of Polv(rA)-oligo(dT) 10 and 1.6x10 ' units of enzvme (a unit was 
defined ;is the amount ot enzyme necessary to incorixinie I ;imH <.> ['HJ-dTMP into the 
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Poly(rA)-oligo(dT)i 0 template in 1 rnin. at TT). 40 jA. aliquots were spotted on glass fiber 
filters (Whatman GF/A) and processed for determination of trichloroacetic acid-insoluble 
radioactivity. With the exception of 72 T 73 and 74 (Table 3), all compounds resulted 
inhibitory to the rRT at concentrations (see IQo column) comparable to those active in cell 
culture-based assays. This confirmed that compounds of formula (I) with R 1 = NH 2 /NO : 
interfere with the HTV-1 multiplication by inhibiting the RT activity. 



Table 3. Cytotoxiciry and anu-HTV-1 activity of compounds of general formula (I). 



Compd 


"CC50 




^IC^SD 


°SI 


1 


>300 


5.0 


7.5 


>60 


2 


>300 


15 


22 


>20 


36 


>300 




19.5 


>14 


37 


>300 


9.9 


8.0 


>30 


41 


>300 


0.18 


0.45± 0.09 


>1666 


42 


>300 


0.08 


0.40* 0.05 


>3750 


43 


110 


0.22 


0.40* 0.14 


500 


44 


>300 


0.14 


0.27- 0.10 


>2140 


45 


100 


0.40 


0.90-0.12 


250 


72 


>300 


1 


>20 


>300 


73 


>300 


1 


>20 


>300 


74 


>300 


1 


>20 


>300 


Nevirapine 


>300 


0.3 


0.60 


>1000 


AZT 


>20 


0.01 




>2000 



"Compound dose (\xM) required to reduce the viability of mock-infected MT-4 cells by 50%, as 
determined by the MTT method. 

b Compound dose (u.M) required to achieve 50% protection of MT-4 cells from the HIV-induced 
cytopathicity, as determined by the MT1 method. Data represent mean values for three separate 
experiments. Variation among triplicate samples was less than 12%. 

"Compound dose(nM) required to inhibit the HIV-1 rRT activity by 50% + standard deviation. 
Selectivity index: CC MV ' EC Mt ratio 
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The ami-HTV activity of compounds 41, 42 and 72 was evaluated also against additional 
HJV-1 laboratory strains (MN, RF), an highly AZT-resistant strain (105/F), a clinical 
isolate (CAMAS) and two HP/-2 strains (CBL 20, ROD). All the HIV-1 strains resulted 
sensitive (Table 4), whereas the HTV-2 strains were both unsusceptible to inhibition by 
compounds of formula (I). 

Tabic 4. Activity of compounds 41, 42 and 72 against different HIV strains 



Compd 


C NM 


H1V- 

C RF 


1 

c 105/F 


11 CAM AS 


*HIV-2 
CBL 20 


ROD 


41 


0.22 


0.24 


0.09 


0.35 


>100 


>100 


42 


0.03 


0.09 


0.08 


0.08 


>100 


>100 


72 


0.9 


1.4 


0.8 


1.0 


>100 


>100 


AZT 

In 


0.01 


0.007 


>1.5 


0.007 


0.01 


0.02 



a Data represent mean values for two separate experiments. Variation among duplicate samples 
was less than 15%. 



b Compound dose (\iM) required to achieve 50% protection of C8166 cells from the HIV-2- 
induccd cytopathirity. 

c Compound dose (wM) required to reduce the number of syncytia by 50%. Untreated cultures 
contained 80 syncytia/field. 

d Compound dose (wM) required to reduce p24 levels by 50%. 

The activity of compounds 41, 42 and 72 was evaluated in cultures infected at different 
multiplicities by measuring p24 antigen levels. Nevirapine, AZT ddl and ddC were used 
as reference drugs. Interestingly, the compounds of the invention were inhibitory to 
HIV-1 also in ceils acutely infected at high multiplicities of infection (m.o.i.). In this 
respect they behaved similarly to nevirapine and AZT. but differentlv from ddl and ddC. 
In fact, at m.o.i. > 1.0 the later were unable to prevent the viral breakthrough even when 
used at high concentrations. 
Cytotoxicity for normal human cells. 

In order to get more insights into the cytotoxic potential of compounds of formula (I), 41, 
-42 and 72 were tested in v un> aiiauiM peripheral biuud I vinphuc vies (PHI.) hum HIV 
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negative donors and bone marrow granulocyte/monocyte (CFU-GM) precursors from 
healthy individuals. AZT was used as reference drug. PBL and CFU-GM were obtained 
by separation on Fycoll-Hypaque gradients. After extensive washings, cells were 
resuspended (lxlO 6 cells/mL) in RPMI-1640 with 10% FCS and incubated overnight to 
allow adhesion of the macrophages to the plastic. 

Tabic 5. Activity of compounds 41, 42 and 72 in cultures infected with HIV-1 al different 
multiplicities of infection. 



Compd 



m.o.i. 0.01 



m.o.i. 0.1 



m.o.i. 1.0 



41 

42 

72 



0.18 
0.08 
0.9 



0.4 

0.3 
1.9 



1.2 

0.9 
4.7 



Nevirapine 
AZT 
ddl 
ddC 



0.1 

0.008 
5.2 
1.2 



0.2 
0.02 
15 
3.7 



0.7 
0.09 
>20 
>10 



"Compound dose (\iM) required to reduce the level of p24 antigen by 50% at day 4 post infection. 
Data represent mean values for two separate experiments. Variation among duplicate samples 
was less than 15%. 

Cytotoxicity of compounds for activated PBL was evaluated by resuspending non- 
adherent cells at lxlO 6 cells/mL in growth medium and stimulating with PHA (2.5 
ug/mL) for 24 hrs before dilution to lxlO 5 cells/mL in medium containing PHA (2-5 
^g/mL), IL-2 (50 U/mL) and various concentrations of the test compounds. Viable cell 
numbers were determined six days later. Under these conditions, untreated PBL were 
able to undergo exponential growth for up to four cell cycles, as determined by viable 
cell counts. For cytotoxicity evaluations in resting PBL, non-adherent cells were 
resuspended at high density (lxlO 6 cells/mL) and were treated for 3 davs with the test 
compounds. 'I "hen, the cells were extensively washed to remove the inhibitors and were 
stimulated with PHA for 24 hrs before being diluted to 1x10' celis/mL in medium 
containing PHA and 11,-2. Cell viability was determined after incubation at 37*C for six 
itavs. CFU/()M (2x10 inLi were resuspended in Iscove medium containing i).?, r c agar 
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and growth factors from the supernatant of 5637 cells. After ten days at 37 # C, colonies 
(of about 40 cells) were scored under the light microscope. 
Tabic 6. Cytotoxicity of compound 41, 42 and 72 for human cells. 



Compd 




M CC5o 










U CFU-GM 


41 


>100 


>100 


>100 


42 


>100 


>100 


>100 


72 


>100 


>100 


>100 


AZT 


^3 


>100 


e 2.4 



by 50%. 

b PHA-stimulatcd were resuspended in Il^-containing medium in the presence of the drugs. 
C PBL were treated with the test drugs for 3 days and then were stimulated with PHA and 
allowed to grow m drug-free medium. 

CFU-GM, colony forming units of bone marrow hematopoietic progenitors of granulocytes / 
macrophages. 

r Data represent mean values for two separate experiments. Variation among duplicate samples 
was less than 14%. 

As shown in Table 6, 41, 42 and 72 proved non-cytotoxic (CQ 0 > 100 uM) for both 
PHA-stimulated and resting PBL, whereas AZT resulted cytotoxic for activated PBL 
Moreover, when the cytotoxicity of each compound for myeloid precursor ceils was 
evaluated, compounds of formula (I) resulted non-cytotoxic, whereas AZT showed a 
CC 50 of 2.4 /iM. 

Efficacy in suppressing the HIV-1 infection. 

The long-term anti-HIV-1 activity of compound 42 and AZT, alone and m combination, 
was evaluated in cultures of MT-4 cells and was based on both evaluation of p24 
antigen levels and protection from the HIV-1-induced CPE, as monitored bv the Elisa 
test and the MIT method, respectively. Briefly, lxl() 6 MT-4 cells were inferred with 
lxl() h CCID< 0 (1 CCID 5n = 2S -250 infectious virions) at 20 T for 1 nr. washed three 
times, resuspended at 2x 10 \ HIs/rnL as such (m.o.i. z 1 ) or arter dilution 1 10 fm.o.i. = 
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0.1) or 1:100 (m.o.i. = 0.01) with medium containing 2xl0 5 uninfected cells/ml* lxlO 4 
ceLls/well were seeded in 96 multiwell plates and grown at 37*C in a humidified 5% C0 2 
atmosphere in the absence or presence of the drugs, alone or in combination. 4 days later, 
the whole sample (0.1 mL) was resuspended in 0.9 mL of fresh medium containing the 
given drug concentrations and seeded in 24 multiwell plates. After 4 more days, the 
whole culture (1.0 mL) was resuspended in 9 mL of fresh medium (containing the given 
drug concentrations) in a 25-cm : flask. Starting at day 12, only one-tenth (in 25-cm 2 
flasks) or one hundreth (in 24 multiwell plates) of each culture was further transplanted. 
It is worth noting that the above procedure, while settling conditions suitable for 
10 continuous exponential growth of the cultures, on the other hand allowed to keep all the 
ceils which were originally infected (or the virus produced by them) up to day 12 post 

uifcCtiOn (p-i.)' 

When used alone at 10 nM, 42 delayed up to day 12 the rise of p24 antigen (Fig. 1 A) and 
the development of the virus-induced CPE (Fig. IB). Under the same conditions, AZT 

15 2.5 yuM reduced to very low (although still detectable) levels the p24 antigen, prevented 
the virus-induced CPE and allowed exponential growth of the culture up to day 32 post 
infection (p.i.). However, when AZT was removed, the HIV-1 multiplication resumed 
within few days, as evidenced by the rise of p24 levels, production of infectious virus 
(i.2xl() 6 CCID 50 /mL) and cell death. In the experiment of Fig. 1 removal of AZT was 

20 earned out 20 days p.i., but analogous results were obtained when AZT was removed as 
early as 4 clays p.i. and as late as 28 days p.i.. 

On the contrary, when the cells were treated with compound 42, 10 u.M, in combination 
with AZT, 2.5 jxM (Fig.l). total lack of both p24 antigen and HTV- 1 -induced CPE was 
observed for as long as 32 days. Interestingly, when HIV- 1 -infected cultures that had 
?5 been treated with the above combination for 4 days were further transplanted in drug- 
tree medium, no signs of resumption of viral multiplication became evident up to day 32 
p.i.. 

f'CR analyses of the experiment in Fig. 1 were in agreement with the above observations. 
I he HIV-1 DNA was checked (as described by Bagnarelli et ai, J. Med. Virol. 34, 89- 
-30 l >5. 1991; Menzo et aL, J. Clinical Microbiol. 30, 1752-1757. 1992) by using the set of 
primers SK.18 and SK39, which amplify an internal, highly conserved fragment (115 bp) 
the i^j; gene. The reaction mixture was sumccted to 35 cwt^s ot denaturaiion at 93*C 
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for 15 seconds, annealing at 60 *C for 15 seconds, extension at 72 'C for 30 seconds. The 
extension step of the last cycle was 10 minutes longer to ensure full completion of the 
newly synthesized strains. Amplified products were analyzed by electrophoresis on low 
melting point agarose gel and visualized by ethidium bromide staining. 
As shown in Fig.2A, the treatment with AZT 2.5 /*M was unable to prevent the synthesis 
of HTV-1 gag sequences, that could be evidenced from day 4 through day 32, no matter 
whether p24 antigen was barely detectable and infectious virus was absent. By contrast, 
the cultures treated with the 42-AZT combination remained free of gag DNA sequences 
starting from day 8 on. The same was true for the samples from which the drugs were 
removed by day 4 p.i. (Fig.2B). 

Due to their characteristics, the compounds according to the present invention find a 
useful use in the therapy of retrovirus infections, used both aione or in combination with 
other antiretroviral compounds. 

Therefore the present invention refers also to pharmaceutical compositions containing as 
active substance a compound having formula (I) as well as to a therapeutic method for 
treating the retrovirus infections. 

Said pharmaceutical compositions are characterized by containing as active substance a 
pharmacologically effective amount of a substance of formula (I) in mixture with 
pharmacologically acceptable diluents and excipients. 

Said therapeutic method consists in administering by oral route a dose of 10 mg per day 
and per Kg. of body weight of a compound of formula (I). 
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TmbU 2. Chemical and Physical Data of Derivatives KSC (pagz 1) 
Compd Mol. Weight Crvst Solvent 



1 
2 
3 
4 
5 
* 
7 
8 
9 

10 

1 1 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

5 9 

60 



310.28 
32431 
31375 
29730 
294.28 
344.72 
358.75 
393.20 
344.72 
358.75 
37X78 
372.78 
370.76 
420.82 
429.87 
33833 
344.72 
358.75 
386.80 
38680 
386.80 
393.19 
406.80 
398.82 
4 1 2.84 
368.75 
384.79 
358.75 
358.75 
328.72 
328.72 
390.77 
386.76 
455.91 
470.92 
280.29 
29432 
314.74 
328.77 
363.21 
314.74 
328.44 
342.80 
342.80 
340.78 
390.84 
399 89 
30835 
314 74 
328.77 
356.82 
35682 
356.82 
363.21 
376.81 
368.83 
38X86 
33876 
354.80 
328.77 



toi urnr/ cyd ohexane 
benarm/ cyd ohexane 
li groin 
li groin 

tol uene/cydohexane 

to! uene/cyd ohexane 

tduenc>cydohexane 

cydohexane 

tdijene/cydohexacc 

tduetaVcydohexane 

cydohexane 

cydohexane 

cydohexane 

toluene/ cyd ohexane 

li groin 

toluene/ cyd ohexane 

toluene/ cydohexane 

cydohexane 

cydohexane 

cydohexane 

tolut&e/cydnfeTiinr 

tol uene/cyd ohexane 

loluene/cyd ohexane 

cydohexane 

cydohexane 

tol nenc/cyd ohexane 

cydohexane 

tol uene/cydohexane 

toluene/cydohcxane 
tolijene/cydobexaoe 
tol ueiie/cyd ohexane 
tolijene/cydobexaoe 
li groin 

toluene/cydohcxane 
toj uene/cyd ohexane 
aqueous cthanoi 
tdtrae/cydohexanc 
h groin 

tol uene/ cyd obexane 

toiuene/ligroui 

tol uene/cydohexanc 

cydohexane 

tol uene/ cyd ohexane 

cydohexane 

toluene/cydohcxane 

1j groin 

tol uene/cydohexane 

toJuene/cydohexane 

tol ucnc/li groin 

cydohexane 

cydohexane 

cydohexane 

tol uene/ cydohexanc 

tol uene/cydohexane 

toj uene/cydohexane 

tol uene/cyd ohexane 

tol uene/ cyd ohexane 

cydohexane 

cvdohcxane 



M. P °C 



143 

120- 122 
78^80 
61-62 

148- 149 

149- 150 
124-125 
115 

128-129 

121- 122 
98-99 
132-133 
123-124 
149-147 
65-66 
99 

159-161 

120-121 

68-69 

98-99 

! 19 120 

135-136 

170-171 

98 

124-125 

156-157 

104-105 

151-153 

oil 

185 

131- 132 
158-159 
191-192 
117-119 
116-118 
119-120 
95-97 
113-114 
109 

132- 133 
156-159 
143-145 
65-66 
127 

77 

92-93 
SO-81 
117 
157 

110-111 
102 
90-92 
1 IK 

147-148 
125-126 
122-123 
156-157 

i<Tt-io5 

ini tru 
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Table Z. Chemical and Physical Data of Derivatives 1-St (pa^3 2). 



64 


357.77 


tolueDe/cydohexme 


170-172 


65 


358,82 


cydobeune 


113-114 


66 


433.86 


uJuene/cydohexane 


139-141 


67 


265.29 


ethanol 


133-134 


68 


299.73 


ethjooj 


173-175 


69 


327.62 


edumoi 


158-160 


70 


355.84 


tolocoe/ cydohejume 


142-145 


71 


403.88 


loiuene/cydohejume 


134-136 


72 


356.78 


toinene/cydohrximr 


109-111 


73 


370.80 


cydoheuoe 


119-121 


74 


442-87 


cydobeume 


89-90 


75 


236.28 


ligroio 


134 


76 


342.79 


cydohexjme 


119-120 


77 


356.82 


ligroio 


128-129 


78 


384.87 


ligroin 


98-99 


79 


30230 


loluene/cydohejume 


98-100 


80 


336.74 


taluenc/cydobcJUDe 


134 


81 


336.74 


totucoe/cydohr.xanr 


110-111 


82 


408 81 


tolueoc/cydobcuDC 


157-158 


83 


336.74 


tolueae/cydoheunc 


134-134 


84 


27232 


tolueoe/cydohrnjinr 


115-116 


85 


306.76 


toluene/cydobejuoe 


143-145 


86 


306.76 


tdueac/cydahcxanc 


106-107 


87 


378.83 


cydobexjme 


77-78 


88 


306.76 


tolueDe/cvdobeJunie 


117-118 
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CLAIMS 

1. Compounds having general formula (I) 




a) 

6 

2 wherein: 

3 R 1 = NO,, NH 2> halogen, NHCH 2 Z (Z = H, alkyl, aryl, heteroaryl), NHCOW (W = H, 

4 alkyl, aryl, heteroaryl); 

5 R~ = H, halogen; 

D J _ n"* _ II Mn xttt nn i i 

- i\ - ii. iiw 2 , '"ri;, <^ri 3 , naiogen; 

7 = H, (2)COX, (3)-COX, (X = OR, alky!, aryl, CC1 3 , N(alkyl 2 )); R = alkyl, cycloalkyl, 

8 aryl, arylmethyl; (2)~CONHY (Y= H, alkyl, aryl); 

9 R 6 = H, halogen, NO,, NH 2 , OCH,; 

10 A = H, phenyl. 

11 K = H, CHO, CH 2 NC 5 H n , CH : NC 4 H 8 NCH 3 

1 2. Compounds according to claim 1, wherein: R 1 = NH 2 ; R 2 = H; R 3 = CI; R 4 = H; R 5 = 

2 (2)COX with X = OCH 3 and A = H 

1 j. Compounds according to claim 1. wherein: R 1 = NH-.; R 2 = H; R 3 = CI; R 4 = H; R 5 = 

C)COX with X - OC : H 5 and A = H 
1 4. Compounds according to claim 1. wherein: R 1 = NHCHO; R 2 = H; R 3 = CI; R 4 = H; 

= (2)COX with X = QCJU and A = H 

1 3. Process for the preparation of compounds having general formula (I) according to 

2 claim 1, characterized by the steps of the following scheme (1). 
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Scheme 1 
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X = OR, alkyl, aryl. Cd 3 . CONfalkyDj ; 

R = alkyl, cycloelkyl, aryl. arytmethyl; 

V = H. alkyl. aryl; 

7 = \l alkyl, aryl, heteroalkyk 

W : H. alk>l. aryl. heteroaryl; 

K - CHO.CH.OH 
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6. Process for the preparation of compounds having general formula (I), characterized by 
the steps of the following steps (2). 



Scheme 2 




Fe, CH 3 COOH 
(R, - N0 2 ) 




X = H. O. N0 2 . OCH 3 ,NHj. 

V = H, COOR, CONH 2 , CONHR, COR; 

R = H, alkyl, aryl, aryimethyl . 
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1 7. Pharmaceutical composition usefull in the medical therapy of retrovirus infections 

2 characterized by containing as active substance a pharmacologically effective amount of 

3 a substance according to claim 1 in mixture with pharmacologically acceptable diluents 
a and excipients. 

1 8. Therapeutic method for the medical treatment of retrovirus infections consisting of 

2 administering by oral route a dose of 10 mg per day and per Kg. of body weight of a 

3 compound according to claim 1. 
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because they relate lo subject matter not required to be searched by this Authority, namely: 

Although claim 8 1s directed to a method of treatment of (diagnostic method 

practised on) the human/animal body, the search has been carried out and 
based on the alleged effects of the compound/composition. 

2. \^\ Claims Nor: 

because they relate lo parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 



3. \^} Claims Nos.: 

because they axe dependent dumi mnd are not drafted in accordance with the second and thud sentences of Rule 6.4(a). 
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This International Searching Authority found multiple inventions in this international application, as follows: 



L D A ' required additional search fees were timely paid by the applicant, this international search report coven mil 
searchable claims 



2. Q As all searchable claims couJd be searches without efTort justifying an additionaJ fee, this Authority did not invite p.yment 
of any additional fee 



2 - LJ As onl > Iomc of ^ required additional icarch fees were umely paid by the applicant, this international search report 
coven only those claims for which fees were paid, specifically claims Nos.: 



4 lZ] Nt1 :f£ i u ired additional search fees were timely pud by the applicant. Consequently, this international search report is 
restricted lo the invention first mentioned in the dums, it is covered bv claimi Noi 
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insbosondoro solcho mil in diesor Sloffklosso bishor 
unbokannton onttkonvulsivon odor analgotischen 
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nuch nnalgobscho Wirkung Formol I 
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Potentansprucho: 

1 . Vorfahron zur Horstollunn von N-substltuiorton S-Amlnopyrrolon dor allgomoinon Formol ! 




in dor . . 

R 1 fiir Wossorstoff, Gin unsubstiluiortos odor subslituiortos Alkyl, oin unsubstiluiortos odor 

subctituiortos Cycloolkyl, Aralkyl, oinon unsubstituiorton odor subslituiorton Aryl- odor Motarylrost. 

cin Acyl, Alkoxycorbonyl, oin N-un-, N-mono- odor N,N-disubstituiortos Aminocorbonyl odor oin 

Aminothiocarbonyl, 

R 2 fiir Wossorstoff, Formyl, Acyl, Oxycorbonyl, Alkoxycorbonyl, Aryloxycarbonyl, un N-un-, N- 
mono odor N.IM-disubstituiortos Aminocorbonyl odor Aminothiocarbonyl, oinon unsubstituiorton 
odor subslituiorton Aryl- odor Hotorylrost, olno Cyano- odor Nitrogruppo, 
R 3 fiir Wassorstoff, subr'ituiortos odor unsubstiluiortos Alkyl, Cycloolkyl, Aralkyl, oinon 
unsubstituiorton odor su tuiorton Aryl- odor Hotorrylrost 

R 4 uloicb odorvorschiodon von R 3 fur subslituiortos odor unsubstiluiortos Alkyl Cycloalkyl, Aralkyl, 

oinon unsuDStuuiorton ouur suusmuioi iuii /'m yr- uuui nuunyif^ ^. « 

Alkylbriicko, dio ouch Souorstoff, Schwofol odor Stickstoff als Ringotomo onthallon kann, 
R 5 fiir oinon unsubstituiorton odor subslituiorton Aryl- odor Hotarylrost 

odor R*undR fl zusammon fiir oino Alkylbriicko und R 6 fiir Wassorstoff, oinon Alkyl odor Arylrost odoi 
oin Halogon stohl, dadurch gokonnzoichnet, dnfj oin Enamin dor allgomoinon Formol II, 



i 

R'N-C-CH-R 5 
CH 2 R 2 



mil dor fiir R\ R 2 , R 5 und R 6 beziohungswolso R 5 /R fl orklarten Bodoutuncj 
mil oinom Iminiumsalz dor allgomoinon Formol 111 



-N f R 3 R 4 Y~ 111 



mil dor fur R 3 und R 4 beziohungswoise R 3 /R 4 orkliirton Bodoutung und in dor Y 3 und Y gloich odor 
vorschiodon Abgangsgruppon, wio boispiolswoiso Chlor, Aminogruppon, Alkylmercapto-, Trifloxy 
odor Alkoxyyruppon, und Y oin Saurerostonion, boispiolswoiso otn Halogenid, om Sulfonnt, oin 
Sulfat odor ein Triflat, dorstollon, und gogobononfalls mit oinor Baso umgosotzt wird. 
Vorfahron nach Anspruch 1 , dadurch gekennzelchnot, daft als Baso boispiolswoiso oin Amin, oin 
Alkali- odor Erdalkalihydroxid odor -hydrid, oin Alkalicarbonat odor oin Motallamidvorwondotwird. 



Anwondungsgeblot dor EHIndunrj 

[):n t:r(mtiuny botriffl ein Vorfahron ;ur H 0 r 3 lrllun 0 von ^uhst.luierlcn 3 Ammopy ri f '! f, r» P<n Mmdung iM in dor 
phnmifiiflutisr.hftn vintt chcmischon Industrin snwm in dnr Humnnmodizm Pin-.otihnr. 



Charaktoiiattk das bekonnton Stondos dor Tochnlk 

Fine nnlikonvulsivo Wirkung An 3 Am.nopyrrolen is: bishor nicM bokannl. Es i-,t boschiiobon, do(l 3- Aminopyr rolo, dio in 

.VStnllunnAm.nof.nrbonyM^^ 

All „„„ u, flS0 Wirkung istkonkii*^^^ 

Synihfxodiosor Verbirulu n ;) on ^ foi()^ d.irrh Modd^.cmn,, v:-n A.h.nvM.yKidderu^cn, (iio 
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US 4 1 09 5021. Socht Voitrotor von 3 Morphotino-4 arylpyuokarbonilureMtorn mit elnem ita(k oingoyronxten 
Substituentonmuilor alnd durch Cycliiloruitg von 3-Alkoxycarbonylmothylamlno-2-fiiylthioacf ylifluromorpliolidon horyostolll 
worilon {A. Knoll, J.LIobtchor: Khlni. Gotorotslkl. Soodln. 1985, 628). Obor oino phnrmnkoloylacho Wlrkuny dorortlyor 
Votbhulunyon ist blshor nlchts bokannl. 3Am!no-'1-arYlpyfrolo, doron Amlnoyruppe Jodoch unsubsliiulort Im. wurdon durch 
Roduklion myohodyor 3-Nitropyrr olo yowonnon (J.M.Toddor, 0. Wob&ter: J. Choni. Soc. 1960, 3270). 

3-Aniino-2,*1diphonylpyrrol ontstoht boi dor Kondonsotlon von Phonocylandn mil sich solbst (S.Gobriol: Oor. disch. Chcm. Gos. 
41 (19081 U27). 

Dio bokannton Vorfahren betchroibon kelno an dor Amlnoyruppo mbitilulorton 3Amlno<1-flrylpyrr olo, dlo oino nnllkonvulsivo 

Wirkuny besitzon. Dio SubsiituontenvorloblliiiU dor bokannton Vorfuhron 1st slork olnyoschrflnkt, 

Dio bekennlen Anlikonvulsiva bositzon (ion Nachtoil von unOfwUnBchlon Nobonwirkungon U.B. Nouroloxiiilftt). 



Ziol dftf Erllndung 

Die Er finduny hat das Ziot, oin Vorfahren iu ontvvlckoln, daft os yostattot, N-subslilulorto 3-Amlnopyr rolo mil in diosor Stoffklosso 
lusher nichl bokannlon phofmnkoloyischon Eiyonschaflon zuyflnylicli zu rn.ichon. 

Dirlflgung do» W»>ent dar Erllndung 

A r -nbo dor Erfindung Ist dio Entwlcklung olnes Vorfalwcns iur Horstollung von N-subsiituiorton 3-Aminopyrrolon mit bishor in 
die jr Stoffklasse nicht bokonnlon pharmakologischon Elyonschofton, lnsbosondoro mit nnlikonvulsivor odor onalyotischor 
Wirkuny. Dnboiwird anyostrobt, yorinyoro Nobonwirkunyon, z.B oino gorlnyoro Nour otoxizitm, zu onoichon nlsbcidon dorzeiliy 
iiblichon Antikonv Lilsivn. 

ErfindunysgomaG, wlrd dtoso Aufyabo dadwrch yolosl dofi N-subslituror to 3-Aminopyr rolo dor nllyomoinen Formol I, 



in (for 

H l fur W.issorstoff, oin unsubstitu iortos odor subslituiorlos Alkyl, oin unsubslituiortos ocfnr subsliluiorlcs Cycloalkyl, Arnlkyl, 
oinon unsubstiluierlen odor subslituiorten Aryl- otlor Hotarylrost, oin Acyl, Alkoxycorbonyl, oin N un-, N-mono- odor N,N- 
disubstituio/tes Aminocarbonyl odor ein Aniinolhiocarbonyl, 

R 1 fur Wassorstoff, Foiniyl, Acyl, Oxycorbonyl, Alkoxycarbonyl, Aryloxycarbonyl, oin N-un-, N-mono odor N,N-disub$tiluiortos 
Aminocarbonyl odor Aminolhiocarbonyl, einon unsubstituiorton odor subslitutorlon Aryl- odor Holnrylrost, oino Cyano- odor 
fSMroyru ppe, 

R J fur Wassorstoff, subslituiorlos odor unsubstituiortos Alkyl, Cycloalkyl, Arnlkyl, oinon unsubstituiorton odor subslituiorton 
Aryl- odor Molarylrost 

H' gfoichodor vorschiodon vonR 1 fur substituiotlos odor unsubslituiortos Alkyl, Cycloalky I, Arnlkyl, oinon unsubstiluioiton odcr 
substiluiorten Aryl- otlor Hotorylrosl odor R 5 und R'zusnmmen fur oino Alky! brucko, dio auch Snuoisloff, Schwofol odor Slxkstoff 
flls Ringatonio onthnlton kann, 

R s fur oinon unsubstituiorton odor subsliluiorlon Aryl- odor Holnrylrost 

odor R* und R* zusarnmon fur oino Alkylbriicke und R* for Wassorstoff, oinon Alkyl odor Arylront odor oin Halogen stoht, 
hortjostollt wordon durch Umsetzung oinos Enamins (ior allgemoinon Formel I), 



nut dor fur R 1 und R 4 bcziotiungswoiso R'/R 4 erklarton Bcdouluny und in dor V'und Y 4 gleicb odor vorschiodon Abynngsyruppcn, 
wio boispiolswoiso Chlor, Aminoyruppon, Alkylmorciplo-. Trifloxy- oder Atkoxyynjppen. und Y oin Siiurcro&tanion, 
bois{)iolswoiso oin Halogonid, cin Sulfonnt, ein Sulfal odor oin Tfiflat, dorstollon, unci ycgobononfalls mit cinor Daso, 
boispiolswoiso oinem Amin, einem Alkali- odor Erdalkalihydroxid otlor -hydrid, oincm Alkalicar bonat otter fjincrn Mctallanud 

• i'v.g.-iqnt^ t wo rdon. 

i.'io orf:ndunysyoma!'.on VOf tjindunyon smtl tus ;iLif (ion 4 !p Ch.ior phony ij J rn-r |;h:i!:rir>pyrr:)! ; .-irrcri'wniKMiirihyirMef, :!cn 




R 9 

R'N-C^CH-R* 
CH ; R 7 



II 



mit cior fur R 1 , R J , R* und R 6 boiiohunyswoiso RVR* orkMrton Bodoutuny 
mil oincm Iminiumsalz dor allgemoinon Formol III 




III 
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oilindunuwmiaon Vorblnclungon nlgon Im 1 0,1 In vonchleilonon Knwplmodollon olno I.oI>b amlkonvul.lvo Wlikung. 
i.iclinon .Id, durch oeilnoo ToxIzi.M vor ollom olnon wo.cnlllch hBheio.. pfotokiiv... Index Bu . .!■ d.Helt >'° k «'"'<° 
h«ndol»ubllehoAniikonvuHlv8.DlearrtlkonvulilveW»ikungl»lOb«riiiehoiid. da bl.her goneiall bol 3-AmlnopvtfOton koliio 
tolcho Wi.kung bo.clulobon ill. Dl. nauon Wl.kaloffo kOnnon In bokonn.or Woiio in dio Oblichon Formul.orungon ^°''"'» 
wordon, wio bol.ploltw.lM Tablotlen. Koptoln. Dranooi. Of anulMo odor Lotungon untor Verwo.ulung inorlor, nlcl.ttoxltcncr 
nhaimoioutitchgoolgnotorTragorttolfoodOf LOtunotmlHol. 

Enamln* dor allgomolnon Foimol II lotion .Id. In bokannlor Wolte au. omtp.ochondon Cn.l.onylvorblndungon unci Amlnon 
1 lorstollon. 

Dio Erlindung soil nochilohend on einlgan AusfOhrungsbolsplolon orlttuiori wordon. 



Aui(GhrunQ»bolsplele 



Botsplel 1 

Svnih«»evonN-Jub5tltul8rlon3-Aminopyfrolondoral!aomelnenFormMt 

DionachdonvarschlodonanVa^^ 

2usammongostolil. 

Eino Mischung von lOmmol Enamln dor allgomoinon Formol II, 12mmol (miniums^ dor nllgumoinon Formol III mil 
Y 1 ^ Y* » Y " CI und 20ml MolhylonchlorlU wird 2 Slundon unlor Rucklh.B orhiUl. Darin wcrdon 1ml Trlothylamln zugogobon. 
Nach nochmaligem 2atund.gnm Erhilion untor Riickfiutt wird dio orkattoto Mischung ouf Eis gogosson. Das Endpr odukl wir d 
abgosauyt und umkristallisiort. 

Ein?Mi«hunn von lOmmol Enamin doc allgomoinon Formol II, 12m.no! Iminiumsnlz dor nllgemoinon Formol 111 

7v> i.... "LL» n f~ v- „ m. nnnfiY- - M*. lujsQlf ».), < b m t A r o . o n i . r . , „ . >, I 4 ml 1 R- Dl/w ahlrydnlSAOl-undocon 

wird sVtunden^lw RuckfluB eihiut. Nach dam Abkuhlon wird dio Losung ouf das hnllio Volumon olngoongt und rmt womg 
Wa S5 orvorsali..Das3-Am.nopyrro^ 

Eine\ttsim(l von lOmmol Enamin dor allgomoinon Furmol II, lOmmol ImmiumsaU dor allgomoinon Formol ill mil 
Y> MorpholinoundY 4 - Cl.undY- - Chloric! in 10ml AcoloniWll wird 3 Slundon unlcr RuckllulJ oihil/l. Nach Zugabo oincr ni.s 
0 5o Natrium und 6ml Ethanol horgestolllon Natriumalkoholntlosung wird noch 10 Mmuion untor RuckfluB erh.tzt. D»o 
nbyokuhUo Raaktionsmischung wird auf Eis godson, und noutralisiott. Dns Endproduki wird ahgosaugl und umkr.slnlhs.crt. 

Tnhollo 1: Dio noch don verschiode.ion Varimuon horgostcllton 3-Aminop/rrolo dor allgemoinon Formol I 



LfcJ 
Nf 



n' 



11 


H 


CO,CM, 


CM, CM, 


CM, 


M 


1 7 


M 


COjCH, 


(CHjtjOICHj), 


CM, 


M 


1-3 
14 


H 

CM, 


CO,CH, 
CO,CH, 


ICMjIjOlCMjt, 


CM, 
C.Mj 


n 

M 


15 


CHjCOiCHjCH, 


COjCII, 


(ni,i,o{CM,h 


CM* 


M 


• 6 


M 




f< HjJjOtCMj), 




M 


1-7 


H 


COCM, 


(CMjhOiCH,)) 


4 ■ClC,H, 


M 


IB 


M 


COjCHjCH, 


M C.ll, 




!CH 


1 3 


H 


mo 


ICH^OICHj), 




M 


1 10 


II 


COjCH, 


(CMjCMjtiNCO fur-2 y! 


1 ecu. 


M 



Schrnp. 

•c 

ur>-137 
(Methanol) 
1/9-181 
(Mothanol) 

Oi 

8f>B8 
(Mothanol) 

97-98 
(Mothanol) 
192-193 
(Methanol) 
172-W3 
|Meth#nol) 
192 194 
(Ethono!) 
208-210 
(MolhBnol) 
214-238 
I Af etonitf ■!) 



Ausb / 
Verianto 

33'B 
^17/A 

34/C 
32/A 
■11 (C 
29/D 
26/0 
29 /A 
/A 



Bnl^piol 2 

RoiiimniungdntSchulzosgogen don maxlmalon Eloktrokrampl (MEK) 

Durch olektrischo Hoiiung dor Vordorpfoton mil oinom TUR-Roizstromgnr^. Tvp »S 1 2 (Impulsfroquoni 35 b, Impulsbic.ln 
20ms, TaslvorhSItni* 1 : 1 , Gruppendauor zwischon '100 und 600ms, Stromsthrko d,r ncd.toctimpulsn WmA) w.rd ho. MAuson 
mil oincm GowicM von 18-22g KM cin Strcckkrnmpf der Hinloroxlrcmitrilon nusgnlost. 
Ant'VofWulsiv.i schiitznn tlio Tirro vor dcm maximalpn El^klrokrampf 
Ergohnisso: 

Vpfhindurig I H b(>i i p f i.ihrv F r ^ 3') 10 ''rn^l/Vti 
-G^bo. E f M - '1.5 10 s rnnl/kc) 
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Polsplel 3 

Bottlniniuno d«r Wlrkung Im pentetmollnduilerton Kran.pf 

Durch inlravondse Injoktlon in der Schwenivono von Mfluaon ( 18-22g KM) tritl solorl oin Stockkn.mpf dor Hinloroxhormtftton 
auf. Oie Untordruckuny dioios Kromplbllcioi gilt alt Kritorlum (Or allien ontikonvulsivon Effokl dor goprufion SubUnn/on. 
Ergebnlsto: 

Vorbindung I-8: bol I p.-Gobe: E ow - 4,5 • 10"* mol/kg 
belp.o. Gabo: E 0M " 10" 4 mol/ky 

Bolspiol 4 

Bostlmmung dar KrampUchwella 

Durch Infusion von lOOmy/kg Pontotrnzol * 
|lnfuslonsgoachwlndlgkoiivon3^^ 

boi Mfiuson [1&-22g KM) auf. Dio Voriflngoruny dor lofuilonidauor Un a) bis mm Aufuoton dor Kr fimpfo im Voryloich in 
KontiolUioron gilt ala Erhohuny dor Pontolrfwolkrampfschwollo imd eomit ala ontlkonvulsivor Effokl dor yopndton Subsinmon. 
Efgobnisso: 

Vorbindung I-5: I. p. boi 5 1C 'mol/kg. 20,-1% Crhblumy dor Krampfschwcllo 
Vorblnduny 1-4; I. p. bol 5 10 * mol/kg: 19,4% rrhotuing 

Bolsplel5 

BestlmmungdarodontlerondonletfllonDoili ...n^e. * 

Mau$o(18-22gKM)orhBUondioiuprufondonSub5innionlnDosio!»inuoi»voM5.10 4 ,10 'undS 10 mol/kg t ,1.24SlumIon 

post opplicationam wird dio Lotnlitfll dor Tloro boslimml. 
Erg obnisso : 

Vorbinduno 1-8: oLD yroftor ols 5 10 'mol/ku 

BeliDlol 6 

Bettlmmung dor analgetlichon Wlrkung mltdoni Hot PlotoTeit 

Mausoll8-22gKM}wordon30min nach Gnbo dor Toslsubslnnzon out dio Hoiiplauo (bot plato) von 5G*C gosom, und os w.rd (he 
Roaktionszolt auf dioson thormlschon Schmornoiz boslimml. Eino VorUngorung dor Hooktionszoit von subslambol.andolion 
Tioron im Vorgloich iu Kontr olllioron wird ols nnotyotischor Effokl gowortol. 
Ergobnisse: 

Vorbindung 1-2: p. o. bo! 10 _, mol/kg: 90% Homnuiny (30niin p. fl.) 

Vorglokhswori: 

Analgin 55% Mommung 

Belsplel 7 

Beitlmmung deranatgetlichen Wlrkung mil dom Eislg»*ure-wiUhlng Tost 

Durch i p Gabo von0.6%lgor Essigstiuro wordon bol Mrtusen (18-22gKM) Bouchdcckonkrbmpto (wr. hinys) ausyolost. Als MMi 
lur dio WirkslArko oinor Sybstanz diont dio Hoduktion dor Zohl dor wrilhing-Rooklionon bohnndollor Tk <o <m Vor O loich iur 
Kontrollgruppo. Nobon analgoiisch wirksnmon Vorbindungon sonkon auch vorschtodono ZNS-wirksamo Vorbindungon cl.o 
writhings. 

Ergobnisso: 

Vorbindung I-2 p. o boi 10 "'mol/kg 71,3% Hommuny 
Vorylciclisworl; 

Analgin: p. o. boi 10 4 mol/ky 00% Hommuny 



Belsplel 8 

Bostlmmung dar NeurotoxIzttSt mlt dem Drohstabmodolt 

Trainicrlo Mduso (10-?2g KM) wordon n.ich Subsiamopplikation fur 1 mm nuf don Drohst.ib (5 Umdrohimgen/mm) yosntz 
MalWmoinoSubslaniwirkunggiltdosvorzoiiigo^^ 
TD M /ED M MEK. 

Ergobnis: 

Vorbindung 10: TD W ■> 1.4 10 \nol/ky. protoktivor Indox 3G 
Vorgleichswert: 

Cnrbdmazapin: TD W 2,2 10 'mol/kg 
Protoktivor Indox =-> 5, 1 

Bol«plol9 

Applikotlomformon 

Fur dio Applikation wordon untcr nndorom fnlycndo RozopUurm vorgoschlpyon: 
Kapsoln 

3-Aminopyrrol dor allgomoinon Formnl I w.rd in dcr orfordorlichon Mongo in f'olyothylonylykol suspmidtcrl und m cm - 
Gfllatinomischung dor Zusarnmonsotzuny 
r.r.lalinn 1 GowicMMoil 

G!v:-irid 5 O .v - hit!.-:- 



von 



-5- 298 913 



K»pi»tn 

Etwlrd elno Mlschung mil folgondon Uostandloilon horgoilol'l: 

Lactoso 5GowlchKlollo 
KartoffolttflrKo BGowichtsloHo 
Magneilumsloornl 1 Gowichlstoll 
DiosomGenilsch wird dlo ©nUprochondn Monge dor SubMani dor allgomolnon Forniol I lugosoUI. 

D\o vorgonannlan Boltplcle sollon dlo Efhndung nahor odttutoin, olmo slo olnnisclwflnVon. El slnd woitoro Zuboroitungon nls 
Oragoos, Tablotlon, Lutschbonbons, Grarmlot, Pulvor, wflfirlgo Suspension, Sirup und dorglolchon mttglich. 



